Since the early stage of the research on high-T c superconductivity, much attention has been paid to the physics in the overdoped regime, e.g., the disappearance of the so-called pseudogap at a hole concentration per Cu, p, of ∼ 0.19, 1 a topological change of the Fermi surface, 2 a possible phase separation into superconducting (SC) and normal-state regions. 3, 4 In particular, around x = 0.22 in the overdoped regime of La 2−x Sr x CuO 4 (LSCO), significant anomalies have been observed thus far: a slight depression of the SC transition temperature T c , 5, 6 the development of the Cu-spin correlation at low temperatures, 7 the enhancement of lattice instability by the application of a magnetic field, 8 and an anomalous insensitivity of the thermal conductivity to a magnetic field. 9 These are suggestive of a possible development of the stripe correlations of holes and spins 10 around x = 0.22, because these are analogous to those observed around x = 1/8 where the stripe correlations are much developed.
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Recently, Fujita et al. have revealed from their elastic neutron-scattering experiment that incommensurate magnetic peaks around (1/2, 1/2) in the reciprocal lattice unit are enhanced through the partial substitution of Fe for Cu in LSCO around p = 1/8. 11 Moreover, incommensurate elastic nuclear peaks around (0, 2) in the reciprocal lattice unit are observed in Fe-substituted samples around p = 1/8, while they are unobservable in an Fe-free sample of x = 0.12. 12 It is well known that superconductivity is strongly suppressed through Fe substitution in the whole SC regime. 13, 14 Therefore, Fujita et al. 11 have suggested that Fe substitution is effective for the stabilization of the charge-spin stripe order around p = 1/8.
In this study, we have investigated Fe-substitution effects on electronic properties around x = 0.22 in the overdoped regime of LSCO by measuring the electrical resistivity ρ and the magnetic susceptibility χ.
Polycrystalline samples of 1 % Fe-substituted La 2−x Sr x Cu 1−y Fe y O 4 with y = 0.01 were prepared by the ordinary solid-state reaction method. The details have been reported in our previous paper. 5 All the samples were checked by powder X-ray diffraction analysis to be of * E-mail address: adachi@teion.apph.tohoku.ac.jp 1/4 the single phase. ρ was measured by the standard dc four-probe method. χ measurement was carried out at a magnetic field of 10 Oe on both zero-field cooling and field cooling at low temperatures down to 2 K, using a superconducting quantum interference device magnetometer (Quantum Design, MPMS). that the large magnetic moment of Fe 3+ (S = 5/2) is more effective for the stabilization of the stripe order than nonmagnetic Zn 2+ (S = 0). Here, note that x where T c is depressed is not affected by Fe substitution, while it shifts to the low-x side with Zn substitution. 5 It is believed that Fe is substituted as Fe 3+ for Cu 2+ , indicating a decrease in p induced by Fe substitution. Therefore, it appears that the dip of T c tends to shift to the low-doping side of p ∼ 0.21, reminiscent of the shift of the dip induced by Zn substitution around x ∼ 0.22. 5 A forthcoming study will determine whether or not stripe correlations develop around x = 0.22 for Fe-substituted samples, which will soon be under way using neutron-scattering and muonspin-relaxation experiments.
In summary, we have measured the temperature dependences of ρ and χ for Fe-substituted LSCO in the overdoped regime, in order to investigate Fe-substitution effects on electronic properties around x = 0.22. From the ρ measurements, it has been found around x = 0.22
that the values of ρ are large at room temperature and that ρ exhibits a pronounced upturn at low temperatures. Moreover, from the ρ and χ measurements, it has been found that T c is anomalously depressed around x = 0.22. These results indicate that the electronic anomalies around x = 0.22 are enhanced by Fe substitution, which might be related to the development of stripe correlations by Fe substitution. 
